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APPENDIX F

Timing and Length of Breeding Season for the Study Reaches

The timing and length of the breeding season, based on field observations, are described for the bypass and peaking reaches, comparison stream reaches, and tributaries in the following sections.
Bypass Reaches

Middle Fork American River (Ralston Afterbay to French Meadows Reservoir)

Egg masses were first noted in the site immediately upstream of Ralston Afterbay during the June 7 survey.  Gravid females were noted at the site as early as May 8, but egg masses were not documented despite intensive searching during the first survey on May 22.  Based on the developmental stage of the egg masses observed on June 7, oviposition likely occurred on approximately June 2-3.  Water temperatures averaged 63 oF during the week of the first survey, and dropped slightly to 62 oF during the week of the second survey (Appendix C), both of which were well above the typical minimum oviposition temperature of 54 oF.  Although water temperatures were warm, shadier conditions on the river may have slightly delayed breeding in this reach compared with other sunny, open reaches in the study area.

Rubicon River (Ralston Afterbay to Hell Hole Reservoir)

Egg masses were documented at all four lower sites (R 1.2, R 3.5, R 14.3, R 20.4) on the Rubicon River during the first round of VES surveys in late May.  During the second set of surveys in early June, no additional egg masses were documented at the two upstream sites, and a small number of new egg masses were found at the most downstream site (R 1.2).  Water temperatures averaged 62 oF and 65 oF at the two lower survey sites, and increased slightly to 64 oF and 68 oF during the week of the second survey (Appendix C).  These warm temperatures appeared to reduce the time needed for eggs to develop and hatch out.  Egg masses were observed hatching after only 7-10 days, rather than 10-14 days as is typically observed (Jones et al 2005).  Based on the developmental stage of observed egg masses (categorical Gosner stage; Gosner 1960) during both surveys and accounting for a reduced egg development time, oviposition appeared to have begun on the lower Rubicon River (R 1.2) on approximately May 12 and ended on approximately June 2.  At the next upstream survey site (R 14.3), oviposition appeared to have begun later on approximately May 23, and ended approximately May 30.  The four egg masses observed at the upstream extent of the population (R 20.9) were of similar age and likely laid on about May 24.   

Peaking Reach

Mainstem

No breeding was documented at any site in the peaking reach, although water temperatures were warm enough to support oviposition in the downstream end of the reach (Appendix C).
Tributaries

Following the first observation of an egg mass on Gas Canyon Creek on May 11 and Todd Creek (approximately May 12), egg masses were documented on Gas Canyon Creek, Otter Creek, and the North Fork Middle Fork American River between May 17 and June 8 during the VES surveys.  No breeding or FYLF were observed or documented on Canyon Creek or Volcano Creek.  Water temperatures averaged 62 oF and 60 oF during the spring surveys on Otter Creek and the confluence of the North Fork of the Middle Fork American River, respectively (Appendix C).  While these temperatures were comparable to mainstem water temperatures in late May, they were slightly warmer in early June.  Based on the developmental stage of the egg masses, approximate oviposition dates ranged from May 10 on Todd and Gas Canyon creeks to May 30 on Otter Creek.  

Comparison Reaches

North Fork American River, Shirttail Creek, and Bunch Canyon Creek
Egg masses were first documented on Shirttail Creek on May 15 (the first official VES survey was May 18) and on the North Fork American River mainstem on June 4.  Based on the observed developmental stage of the egg masses, breeding began on approximately May 10 - 12 on Shirttail Creek and May 20 on the mainstem, and ended on approximately May 28 on Shirttail Creek and June 4 on the mainstem.  Measured water temperatures during surveys on each stream indicate the mainstem was several degrees colder than Shirttail Creek (61 oF versus 66 oF on May 18), which may account for the differences in timing of oviposition between the two sites. 

North Fork of the Middle Fork American River

A pair of individuals was observed in amplexus on May 8, but the first egg mass was not documented near that location until May 21 despite repeated site checks.  A total of 15 egg masses were found at both sites (MF 24.1 and NFMF 2.3) during the first survey on May 23, and another 2 egg masses were found during the second set of surveys on June 8 and 11.  Based on the developmental stage of the egg masses, breeding appeared to have occurred between approximately May 16 and June 5.  Water temperatures averaged 62 oF and 65 oF at both survey sites, and increased slightly to 64 oF and 68 oF during the week of the second survey (Appendix C), similar to temperatures observed in the lower Rubicon River survey sites.   
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